An oligonucleotide hybridization approach to DNA sequencing.
We have proposed a DNA sequencing method based on hybridization of a DNA fragment to be sequenced with the complete set of fixed-length oligonucleotides (e.g., 4(8) = 65,536 possible 8-mers) immobilized individually as dots of a 2-D matrix [(1989) Dokl. Akad. Nauk SSSR 303, 1508-1511]. It was shown that the list of hybridizing octanucleotides is sufficient for the computer-assisted reconstruction of the structures for 80% of random-sequence fragments up to 200 bases long, based on the analysis of the octanucleotide overlapping. Here a refinement of the method and some experimental data are presented. We have performed hybridizations with oligonucleotides immobilized on a glass plate, and obtained their dissociation curves down to heptanucleotides. Other approaches, e.g., an additional hybridization of short oligonucleotides which continuously extend duplexes formed between the fragment and immobilized oligonucleotides, should considerably increase either the probability of unambiguous reconstruction, or the length of reconstructed sequences, or decrease the size of immobilized oligonucleotides.